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(54) INTERFERENCE CANCELER AND CHANNEL ESTIMATING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the degradation of channel 
estimation precision and to shorten a delay time in a multistage type 
interference canceler and a channel estimating method in a 
CDMA(code division multiplex access) communication system. 
SOLUTION: This multistage type interference canceler cascades 
stages which include interference canceler units 1 (ICU1.1 to ICU1,k 
and ICU2,1 to ICU2,k), synthesizing parts 2 and delay circuits 4. In 
such cases, a channel estimated value g that is made by a channel 
estimating circuit of the interference canceler unit 1 of each stage is 
transferred. A channel estimated value for the information symbol of 
the slot is formed by using a channel estimated value ξ due to a 
pilot symbol of a front end of a slot and a channel estimated value 
ξdue to a pilot symbol of rear end of the slot in a stage that is a 
more preceding step than this stage, and the delay time between 
stages is made at least one slot length. 
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[BURJBil — j£ft©*«->>#;u©flmfCAW ny 
«JffieogfSB^*A* b. (MG/W n y h •> ytfMz <fc 

«tsia»ceaiu. tuiax a y b<D&m<ox'f u y v -> 

Ml** 3] MfB^^r >ir^ • ar 7 ho^r* 

Ert&KU&W-sxoy h©iJ«©^n-; h->>#;KCct 

= y hOf^^l/JEtElBfcfiaiU '«¥OSXf-y 
cOHflfB^F^^>-fe7 • any hOT^-v^;i/«I^IalK(c 
»ttS4>fc< it>ilME/Wny h^tf^cJc^r* 
ftfi©X5=— y®f^v>t7 • a.-y I- 

[W*S5]' -£*©*«^>#;i/©flr«fc/wny 
b £ ^;u^X ySOT8>* r >-fe 7 K 

SJffiXf- vfCjfctt-SiurfEXPy h<£>j?5igCD/'W Py h 
^Ht£ItSffll>T. ¥^ffl3SX«l*l#«IBIfflaicJ: 



[18JRIS&] — ^Scolf$g->>#;K^mim{C/N--r P-y 
h -> > * JU Srf+SD b tzM&.<» XD 7 h*bM7l/-A 
«]5S©S«lf*£A*7L. Ifflffi/Vf ny h->>*;ncJ: 
-5 =f- r * ; £ <! * ffl H T atj f 21f$g -> > # ; H:t * tl % 
^FWt&ffc&TZ^&ir-v >ir^ • 3.--y hSr-aOX-r— 
y^iSSSLfcTJI/^Xr-ya^^t^^lC 

HutEXx— ->*{C^^^SfIIBXP-y hOmfSSW/W n-y h 

x-vicMttSMfeXPy KOftlO/WDv b->>* 
JKCtS^v^^lt^lBtSffl^T, iwfEXPy hWiW 

MfEXPy M£Sg<7j/W P-y h->>^;KCcfc^5 L v^;u 
fltJttti:. ftgX^— ^tC»W-£trJfEXPy hOiSW 
/t-r P y h ->>#;U(C<fc-5>^-r*;Wf £M££ffl^T, 

[»#JB7] — ^4«)ttf*->>sR;i/0»I«K:/x-f Py 

h v>**;l^£fl-ft]b7c1«85c<75XPy h*S4i71/-A 
«/£<E>§-ft{f-^£A;>7U WIH^-f o<y h->>#;KCJ; 

wtaxT— vic«-(t-g>Wfaxp-y h<Ditis->>#;i/ro-> 
b'>>^Ji^ma^rzW.Wc<Dxa-y 

-vOHUSe^^^O-fe^ • i-y h©^^^;Ht3£|Hl 

SS(C^W-5'>7a< ifeHfrfSA-r P y h->>#JKCj:-g)5 1 
y hO^^^;um^[US§{c:iEitbT. MieXPyhcOHiI 
Xf- tt^> 953 ex Py htomSSW-fciy h->> 
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U £©xny h©«&(@tcJ;9:7^— A£#tfi£U rt 

>^;i/(c^(ax©TO£»*ts;£^»£>*ix33D. 
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LfciCT, SUt- -^©TO^r >-fe^ -rL--> h 
7 1 ( I CU U ~ I CU,,t ) tg®(e]SS7 4tl;A 
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* ft -5 ^SSfPfl £ «*T 5 & CO © X £ -5 . 
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1 ( i c u i, i • — i cU| it ) <d ~s y # )i/ \s y y tj 
cu,,,~icu u ) icATjsn. #TO*r>-fe^ 

• a.->yh7 1 ([CU!,,~ICU U ) *>bWl/ 
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[0 0 0 6] S-Xr— >'{C»(.iTH95!i©I!if^d<Jft0 3S$ 
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[0 0 0 7] 0 1 3 teft&MV^mirVy-t.? • 

h l=F»U7*)jj±l£3.— yb) 7 IOSSBStSU U 
-fir (RAKE) ^jBEKJ&W-S 3 >#-«/&©*§-& 

£*r. hehc^t. 8 i izmftm&mm. 8 2\*& 
eggs (e) , 8 3tt«m 8 4«ffiftsaa^ ssa 

(2) . 8 6t*£ttft8. 8 7 8 8li 

8 gtt^+^HtSEIHk 9 0 9 1 

«JnSig> 9 2 tt«i£»§S£*-f „ 

[0 0 0 8] ttgtORIfl^e (^lXf-yffll^tt 
GBE»©/tX*HS) ©i£&tfcft!iaffi8 1{CA7}£ 

ftfctKSSxTO* v >-tr 5 (CA73 sns. 
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(IlXf-yTUf) <hJn^g§8 7 iCiO 

fln*£*u Si i /\'x©§fi->>#;i^? h;j,R, 
sn, d©Si! i /uosi ->>*;u^? h;!/Ri «, 5=- 
^^;u«^!°ii^8 9 CA^j^n, c<o?v^;i/*t^[Eiss 

8 9d><5^ i AXCO^^^;i/ (7i- ->*>^^i7 h;W 
[0 0 10] X**§§8 8(Ctt, §ff->>^J^^ 

2 tc^^xa^cit^fiX^fffen. &&am-»tf)\''<9 

(0 0 1 1] «S»8'3tt, •g-figSff ->>^jl/^^ h>»U 
S R i ^ i • (C»LX{5*lJ^SrfT5 fcCOXSO, 

f >-t ^ (nrntestfr *><Dmmm^ t > > *;n/ y*j ts m 

^ £ £ A7J-T3 SIS «lffl»«C3»^Ta— tf-> > 
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[0 0 16] ^CT\ Xn 7 h<Z>ffi«WVW h~>> 

ni:«toTT*R*l*tt#f U < SfrftrTSPfljBa** o , 
[0 0 17] 

tt. (l) -S*<D««i/>3p;u<om»^/Wny h-> 
B^Ta^pa^r >"fe^ * zL-y h l ^OXf-y^ 



hS^T^i:, X □ 7 h ^UfflO/W n y h y >^^± 
$gcDA°< n*y N v>^;KCJ:^5 L r^JU*S^^©SB5 

[0 0 18] X (2) ^gf^-r>-te7 • y h 1^5^ 
*^*J£liI!&K:<E3IU XD7h<?)iao/H07h 

x v t h t~ ^ co ^ a co x f — v <t co ^ n^*n cd^p# 

[0 0 19] X (3) ^M=-*>-fe7 «i-7hl 
>-fe^ • jl-^ hco^v^^it^lHiKicSM-r^^ch 

[0020] x (4) mmmm^tz7.T—iy<Dm^(D^r 

Xt^-^cdmib^^ >1r^ • n~>y hco^*;i/fi 
OL->y hco^^^JHi^EUKiCfiMU, t¥^Xr- 
^^fi^ft^, ft&c7)x^-> ? co^^^>-b:^ • o.--y 

femmzfa±Tz> z. t^T**. 

[0 0 2 1 ] X^W^^-V^^KI^ffitt, (5) — 

LtaS^D 7 h^S^-S^U— AfllricOSffB^* 
A ^7 L , mJfa/\°-rn^y h ->>*;KcJ:o5 1 ^^;UftSfS 
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^mzm^x, ffjiax^-vtc^t^ffitaxpy b<D 
n^z^^^r^jm^mt^m^x. ^mmx\t^m 

[0 0 2 2] X (6) -SSOlf$8v>^;K7)mr^fCA 0 
MSO^^— >?lc»ttsmiB^Py hOgMSco/VfPy 

izttT&mmx^->>\zmirz>mmxuy hcomsao/* 
^uyb^^Mz&zr+^frm&mii&m^T* m 

[0023] x (7) — s*<ofli*>'>jp;Komatc^ 
«c»tt^a«riH^a^ btDmrnzs^jisvis^juttfo 

;i^££fT5i®S£^trt>c2T&3 0 £co*§£\ X5=— 
[0 0 2 4] X (8) -feR<0tt«^>#;u©ffl«fc^ 

*rt<3^8***>-fe5 • ou-y b<D7-**)]/mi£®i&\Z 

&m-?z>z£\zj:Q, m&AT--z;m\zm*T7>nyb 



<^m^>^^<D^>^)iM^z^^^jum^n^\ 

r*;UJt3£lHl!S(C»frt5 / >?a:< tfcfltjiS/W P-y h*» 
XP*y h^tSS^/Wa^ h->>3^;i/tCcfcSf 1 v^;Ht 

[0 0 2 5] X (9) -SSO*ffl">>#;U©HlSfgiC/t 

hi>>^;i/ici:^^^^^«^ < h^^, ffiffi^ p-y h 
[0 0 2 6] 

[fge^n^oD^au h ib*»wo» 1 (Dmmomm 

<DmwmT~$> 0 , 1 «7r-yfiOi--tf»iSOf^ 

U1.1 - I cu u , I CU,,-I cu u , • ■ 

fflSSBREC, ~REC k , 4ttaS@85DLS^-r. 
[0 0 2 7] — Sft<7)f»«v>#;K7)H9«fc:/1>f h 

hi (icu u ~icu u ) tmm®&4£\zAt] 

^n^o ^Xr-y^)gIIUK4H v ^ {::^^w- 
XPy hfii&SJ^Ka^T*., X^X^-v^^ 1 
>-tr^ • ^.— ^ N 1 tc^t£^*;Mf£II£ 

[0 0 2 8] ssfs^A^sns^i^^-yoT* 

*^>±y • ^.n u/ h 1 (ICU M -ICU U ) * 

[0 0 2 9] S2Xf-/m ^i*S8 2^6<ORSm 
(ICU U -ICU U ) ^bC0->>^;H/7' , J/7 s 
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£&^-1fttl&<D^&**>1Z7 • b 1 (ICU 

u -icu a ) izxti^n. ^»^>±9 - ol 

-7hl (ICU : ,,-ICU U ) ^STSH/^U* 

3 (REC,-REC k ) tCRHfi-^e t.i^y^)Wf 
U*s^A*Sn, RAKESfiffl31^fTt>tlT, :x 

(0 0 3 1 ] IS 2 tt*R9KO# 1 ©HJfico»J8(0^»i^ 
S£«U ma^«e3(eflfl^»-&ira««c, U-f ^ (ra 

ke) -&riEic*w*3 7^>^f-«fi!c©»-&**-r. ra 
Htc»viT, 1 1 ttasttttfflsas, 1 2 «» 1 <o-&j«« 

t£>^/£SB (2) , 1 6tei£it£»§§, 1 7«J0ffgg. 1 8 
ttftJFS, 1 9tt^r*;WS5e[II», 2 0»4*ff», 2 

1 ttin*«, 2 2 fj?«6«»*^-r. 

[0 0 3 2] M^M^e (ilXf-y^tt 
Sffft-Sf) t, fJg^f>>#JH/7 f,, J^ft#s (SIX 

[0 0 3 3] f»a««Bi*nfcfli*i:ma<7>>/>#^U' 
1 9 tcA^fu #xDyh©m»astc 

<5 0 CO^i'^JI/JS^fflSi tt, ftSGD At* — zyCOZL — +f 
[0 0 3 4] 8 §fy>#jKi7 h;u 

[0 0 3 5] *!J^gBl 3te, ^J«§ff ->>#;i^£ 



^Sfr-SClttc&S. &Xt— tf£W£SBl 3 (C 
<0T. ilffi«<?3/^X*rjCE:t7)i£»«ia»l 4<7>*ITS2 0 

izAfizn&o fit, *^*?8->>#;i^^ h;i/Z s 
tc*f l xj- * *;u«ue« 4 i tmn s nr#/N° a od > 

[0 0 3 6] XS-/1X0Dv>2p;UU^'J*fi^s^6Ha 
a<B^>#;UU:7U#«-*s £A0#3§2 1 tC^^TSL/ 
^<£>SnS^2 1 ^tH^{f^fC*tLTSffi^§i2 2 

[0 0 3 7] H 3 tt*fg9!(BS6 1 <0*tt<Dflf»OftfP!ft 

Uf-yt^NXf-yilcKW^XDy hA, 
B, • • • ^T^T, §XD 7 FA, B, • • • 

^n^ r ntf$s^>#;!/comimtcA< p>y >>4^;i/ 

[0 0 3 8] ^<D^%, N-l^f-yTit AP^yh 
A(Ofl!*CD/W p*y h^>tf;i4c<££^*;U^fiI£ 
a^ i, XD 7 hACD^ScOA°-T uy >">>3p;KCct 
^ft^Hfl^ b N _ 2 iO¥^*t^4rt»tilKI*{c 

vSC^t-SAP^y hAtf^ffico/WP-y hSx>#JU{Cd: 
To 

[0 0 3 9] ffiot, NAt~;/{;:SH>TAPu/ hA£ 
Saar*RK:tt, C W N 7 f - y T*iS I it X n 7 hA 
cDffiSSSco/W n *y h">>#;i/{CJ:'5^^^JHtSffi€ a 
h N7f-yl:» LTtrJ©A^-v^N- 1 7f- 
vTtS^L^cAo^ h A<0«Sg<7)A-f □ ^y h->>7^;KC 

NA^-vtC^^Tti, A □ \y hACO^S^/t-r D>y h 
->>3p;U2Si<gSI$nsST«rOCi:^:< Any hAtC^f 

[0 0 4 0] 04 t4*^aj^^ l co^M^SgogSB? 
n-ft-ht*0, N-lXf-yC^T, gfJizKco 
cfcoiC, XP^y h ACDmffflcD/NW P -y h v >^;l/iCcfc^ 
^i-^Ht^fiii a N _, ^Jtci6, :OftWMf{ 
a N _, C^Xt- i^tCj* LTffiraON- 2 At— v 
i;»ttSXD7 h aco^S(7)/\w n-y h v>"#;Krj:S 
^-v^^ffi^fl^ b s _ 2 tSffi^TXP7 hA^SSI 
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^JcGaS-T^. IP'S. N-lXr»yW^t>t7 
■ n.-y h<7)H2K:ST^*JMtt£lHli»l 9CJ;ot 
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[0 0 4 1] XN-2Xf-y^+t>t7 • a.— 
;Mdffiffi £ c „ N-2^f-yi:»LT8fcaxf 
N— 1 Xf- vfciH^Tte, ^r^MtSffifi b 

tbo^^^jimizmz cm t&m^T, xayhBo 

[0 0 4 2] XNXr- vtC^T *>|WI^fC, mfg^N 
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y h">>/P;KCct-55 1 ^*;WtSffi5 a N Z<D 
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fc^^^Ht^ffl) tSrffl^iT^ny hAO«iSI*fT 
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[0 0 4 9] HI 7 «*%ajcO^ 2 60*JfiO)®ffic05BB7 
o-f^-ht*0, BI6 tC^-TN- 2, N-l. N. 
N+ 1 Xf-yttlt§XD7 h AcOfflasfTRL, OTA 
N- 2 Xr-yl:M5XD y h AWSSO/W □ 
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v h">>#;i/{Ccfcsg L ^*;u«iSffl€ b N _ 2 n-2 

SS19 (IS2#BB) A^S. 1 Xt-vbiJS^N- 3 Xr 

aacoNx^— v^-s-n-en^j^*^^^ • p.— ^ 

[0 0 5 0] XN- 1 Xt— yl:»tt5XD7 h ACOSff 

1 XT-vfJSCDN- 2 Xr~ V. Uf-vM 
cDNXt— VmS2 Xt— vMON+ 1 Xr-yCDf- 

^*;u«t^iaatce2i-rs. xn-i xt— 

XP*y hA^M0/HD7 h x >tfS;Utc J: r 

zl- ^ K^^ir^ntsiHiK^s, ixt— ^taa^N 

-2 Xt— 1 Xf-yi^NXf-yW2 Xf 
-y»8<ON+ 1 Xt— v^^n j ?nco^4 1 ^>iiT 

[0 0 5 1] -€-n^J:0, MAS, NXr-y^^t^ 
XD7hA(Z)i^$, ^r^HfSfflS a N <h, 2Xt 
-y^ON-2Xf-y^bWt^*Sl? b 
H i:^^Ti!!!ll, XDy hA<7)«¥£, IXt— 
y»a©N + l^T-y^5^t^*tfiS a N+ , 
lXr-yfif^N- lXr-y^^^t^i 

[0 0 5 2] XP>y b<Dm¥£Wi¥£lZfcW 

*7**)im&teitfiAfc*Z.ii\z1ii2>i!fi* Xr-y©» 

[0 0 5 3] HTB* H8»C«r»0*«ttlfti»iafc»U 
T> jftlfilttSl (b2) £HlRttflK (c2) ttt, 0 5 JC 

orosmmsssu mm&m (a 2) t«^2o 

To ^Sifti (a 2) ^^iHlAlt (b2) tfitk« 
0, *X?— ^IBcOiI«WFIIB<0«a*H*ilt*«T* 

[0 0 5 4] XdCD**&»ffifc»^T, lUr-y 
tZ*H>Ttt±XD^ Mc^t^T, XI 2XT-ytC»^ 

TtaxDy hcDsa^tcoi^T, -t-n-enx □ y h 

U^<DT\ XD 7 h^ffiSH^/M P<y h ->>#;HCJ:£ 

[0 0 5 5] H9f4*«^<Z)*3O*lfi<0JB»(0ftff» 

BJISITfeO, &Xt— vm<0iSi£S: 1 ->>#;Ufi£ Lfc 
i^^^L, Plx.il XP-yKAtC^^T, NXt-v 

tf^SfflliU *^)N+lXf-y(;M^XD7hA 



11, + 2Xt— z/lzmiZ^ny h A<DHtim<D 

^T, 1tfgf>>^;i/O^3T-^'>>^;i/^50 ! ST^c: 

[0 0 5 6] fot, aao^r-y*6^ft*JH 

Xt-— vfiaog^S 1 ->>zRJI/fi<i:-r5 
d <£• -^CD^tC, XP*y h >#JU 

to, ja*«a©x^— ^{c^W^Jt^WflscoiB^^r* 

[0 0 5 7] HI 0»4*«^«)*4©*lfi(?[)»JI8(OftfP 
UJ0J10T&9* N-lXf-yiNXf-yt«l 
0 9 (C*r3IM<7)»ffi(7)J;5fCXT-— vPal^jlffiS: 1 ~> 
y^Jl/fiib, NXt— >*eS:N + 1 Xt— S^efccDPiBte, 

P«y hfitLt»^SST. 

[0 0 5 8] fiP^, VJU^X^-^S^^*^ >-feT 
io»^T, ^^$nrcXT-v^mf¥im^<hfC^ 
frf, §filf^C0A^Mc0tu¥OXT-vT^, «fflv> 
^;!/^)^T-^iy>^;Ui:, ffiXf-y*t$»0Ott 
T, &XT-vtC^tt^5 : -^^;U}tSfS^fiJfflbT^X 
P-y KcOt— ^->>7^;!/tCO^T50 i §lb, ^¥OXt— 
yTtt, #JAte\ N+lXr-yCift^T, XPyhA 

NH lXf-yigONXr-y»tt^X0 7h 

b* t^ffl^T* XP*y hAO««->>3l?;U*ffli31"rs 

[0059] ccoms^^«g(Cctn^\ i^Xf-y 

1 5^ r *;i"fli5£»flE t <0A^ >X £ S A lCWKT-5 c t 

<tfc*. x^im^fflWffl^s i r (m^mtizt+mm 

Xt— ^P^ilS^FftWl y>#M<^ 

^XT-vfc^oitt^^n^T-^^^^^c^fci: 

(C. ^^^XT-^fC^^T^c^^SCD^^^^^ 
[0 0 6 0] 01 1 te^^cTDfg 5 <D&ffi<Dj&m<DShfE 

XP^y HB^iaJi^fTO[i#{Z, NXT-v-Tfig^Sn 
/:XD 7 h A(^1t^>>#JU^^^^:^^^^ffi^(iS7? 



(9) 



^¥10-190494 



[0 0 6 1] &7>T—i?izm?z&xny boj&mizlsk 
^Tt>|S|«K:fll«->>sI«;U*ffl^fc^1r*;U*Sffl[*iPJ 

[0 0 6 2] 

7izm>T, ^■x^—^izm-f^^^^jim^m^f&a 

*fT-5di**-e€r^. d coif ^-t^— v^rawilS^f 
IB* 1XD7 h*i-r*Ct38«T*. «*0HcJtttLT 
*»©aBffiRHBI t "T * d i: sflKTf * * *Jjfi3&« » « . 
[0 0 6 3] XXD7 hCDfl((^©/1-f D-y h->>^;KC 

->>#;MCJ:-5^*;U«5£te<i:. 1 S^gCD* 

-s d t fc «t o . xf- ^moasttm ii/2XD7h 

[0 0 6 4] X#*-r— 5?IH©iH6BSIH]£ 1 ->>#;kfi 

^-->'('Si^-r-s c i tr ± o . fflf«->>#ju©s-i ->> 
#)m\z^**)imi£&m&?Toz.£tf°im}itz.2>, z. 



[0 0 6 5] xfj^w^^wsa-g-arfCck d . mmomm 
[i§i®wffflm^iSB«] 

[01] *«WO«l©3Ufi«)»»<0lftWBlT?**. 
[@2] *%a^co^ i wmsw^co^^r >-fe7 • 
=L~y b<Dm.wmT*&2>. 

[S3] *%a^co^ i <n$m<Dmm<omftmyim-z$> 

4.' 

hT£4. 

[05] *»wofi5i e>fm<Df»&<Dno m&te&mm 

T&4. 

[0 6] *«WoaS2©3fe»<0»*Ol!if^|llWiaT» 

[0 7] *»W©JB 2 ©*Jfc©**©»«:7 

f-T&4. 

[0 8] *.5£W?>& 2 0|£MS<Z>Jg£0R 0^14*^0 
T!*4. 

[0 9] *f&m<D$&3<D$m<Di&WL<DWjfttsiw®'e& 

4. 

[010] 2(c9en<O]g4 0>||tfiC«tgoK^jK^BIT« 

-5. 

[011] *3B9i©* 5 ©*JS©«l80«lffRWBI"C* 

4. 

[012] ^fe^JWV;^*^— ^SmiM^V^-fe^© 
BW!BIT»4. 

[013] ^^©T^t >t 5 • icy hOISKE 
T&4. 

1 ( i c U|, , ~ i c U| ik > icu,.,~ic 

U,. k ) W+t^^-i-'yh 

2 -S-eJcgB 

3 SfsBB (REC, ~REC k ) 

4 ajSlHiSS (DL) 
d f^l/yj* 
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